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I.-On the Method of Teaching Physical Science in Schools. 

THIS very interesting and practical paper by the Rev. W. Tuckwell, 
M.A., late Fellow of New College, Head Master of the Taunton College 
School, was read before Section F of the British Association, at the recelnt 
meeting in Exeter:- 

The theoretical claims of Physical Science to a fair place in the course of school 
work have been abundantly vindicated; and are, I suppose, established. But the 
method and details of its teaching, the books and apparatus which it requires, and 
the amount of time which must be given to it, are points which can be decided only 
by experiment, and lhave not yet been decided at all. I cannot premuise too distinctly 
that the aim of this paper is practical. Of the necessity for teachinig physical 
science to their boys, many schoolmasters are convinced; as regards the muachinery 
by which it is to be taught, they mostly confess their ignorance anld cry aloud for 
guidance. In my own school it has been taught systematically for the last five 
years, and I offer the fruit of this experience, very humbly, to all who are interested 
in education. 

Leading Topics. 
The subjects to be taught-the time to be spent on. them-the books and 

apparatus necessary-and the mode of obtaining qualified teachers, are the points 
on which information seems to be required. I will take them in order. 

Subjects to be Taught. 
The subjects which naturally suggest themselves as essential are experimenital 

mechanics, chemistry, and physiology. But it has been lately urged by high 
authority, familiar to the members of this Association, that between chemistry and 
physiology systematic botany should be interposed, both because of the charm and 
interest this science lends to daily life, and from its cultivating in a peculiar 
manner the habit of observation, and illustrating a class of natural objects which 
are touched indirectly or not at all by the other sciences named. Whether all tnese 
four subjects can be taught depends upon the period to which school education is 
protracted; but at any rate let these, and none but these, employ the hours specially 
assigned to science in the weekly scheme of work. For less direct instruction in 
other branches of science abundant opportunity will remain. The geographical 
lectures, if properly treated, will include the composition of the earth's crust, with 
the classification and distribution of its inhabitants, both animal and vegetable, 
both extinct and recent. The laws of light and heat will be taught as prefatorv 
to chemistry. Electricity attracts boys so readily that with a little help they will 
make great progress in it themsel'ves. The possession of meteorological instrumnents, 
whose records are regularly taken and their computations worked by the boys, will 
alnmost insensibly teach them the principles of atmospheric phenomena, and will 
enable them to enliven their walks in a hilly country by barometric or hypsometric 
measurements; while such books as Airy's Popular Astronomy, Maury's Physical 
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Geography of the Sea, and Reerschel's Meteorology, may be given as special 
matter for annual scientific prizes. The mathematical master whose best boys are 
well advanced will not be satisfied till he has obtained a transit instrument and a 
mural circle. And the wise teacher, living in the country, will niot disdain to 
encourage in all his pupils a love of natural history. He will know that it is not 
only ancillary to severer scientific study, but in itself a priceless and inexhaustible 
resource. By country walks, by well-chosen holiday tasks, by frequent exhibitions 
of the microscope, he will add to the intellectual stock of his boys while he builds 
up safeguards to their moral purity. Indeed, even without such encouragement, 
boys who are trained thoroughly in certain sciences will of their own accord seek 
to become familiar with other and collateral ones. Cases multiply in my own 
experience where pupils of a chemistry class have voluntarily taken up electricity, 
pupils of a geography class mineralogy, pupils of a physiological class microscopy. 
And I need hardly say that boys make nothing their own so entirely as that which 
they select themselves. 

Time. 
The time to be given to science should not be less than three houirs a week. At 

this rate two years may be given to mechanics, two years to chemistry, one year to 
botany; while the rest, if any remain, will be free for physiology. We need not be 
afraid of beginning early. A boy of eleven years old, fresh from an intelligent 
home, where his love of observation has been fostered and his inquiries have been 
carefully answered, is far more fit to appreciate the study of natural laws than a 
much older boy, round whose intellect at an old-fashioned school the shades of the 
prison-house have steadily begun to close. Most schools are now divided into lower, 
middle, and upper. I would commence the study of mechanics with the junior 
class in the middle school. 

Mechanics-Two Yeats. 
For the first year the teaching may be vivA voce, with easy problems and 

abundant experiment; care being taken that each week's teaching shall be repro. 
duced on paper, and great attention being paid to careful drawing. In the second 
year the teaching will be more minute and more extended, and a good book will be 
mastered: the class is by this time fit to pass creditably the Oxford local examina- 
tion for juniors, and has done with mechanics for the present. 

Chemistfiy-Two Years. 
The third and fourth years will be given to inorganic chemistry. Of these the 

third year will include only lectures in the class room; a text book being used, and 
experiments being shown by the master, but no laboratory work being done by the 
boys. The fourth year's teaching will be given entirely in the laboratory, each boy 
manipulating with his own instruments at his own table. At the end of this year 
the class will be qualified for the chemistry examination in the London University 
matriculation. 

Botany- One Yeas. 
The fifth year is due to botany. If a good manual is employed, if each pupil 

works for himself with knife and lens, if Henslow's Schedules or modifications 
of them are regularly filled up; above all, if plates are not made to do the duty of 
living plants, the class will at the year's end thoroughly understand the principles 
of botanical classification, will know the characteristics of at least the British orders, 
and will be able, with the help of Bentham or Babington, to make out almost any 
British flower. The boys who have completed this course will now be from 16 to 
17 years old. Some of them will be leaving school: those who stay will give the 
rest of their time to physiology. 

Thysiology. 
They will begin with human and pass to comparative physiology, using in the 

first Professor Huxley's little book; dependent for the second, of which no school 
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manual exists, upon the skill and method of their teacher. But whether at the 
earlier or the later age, they will pass into the world immeasurably superior to their 
contemporaries who know not science; with doors of knlowledge opened whicl can 
never again be closed; with a fund of mental resource which can never be exhausted; 
with minds in which are cultivated, as nothing else can cultivate them, the priceless 
habits of observation, of reasoning on external phenomena, of classification, arrange. 
ment, method, judgment. 

Apparatus andc Books. 
The subject of books and apparatus, involving as it does the question of expense, 

is of the highest practical importance. Apparatus need lnot cost much; but it may, 
and in some places it should, cost a great deal. While poor and struggling schools 
may begin cheaply and proceed gradually, institutionis which can spend imioney 
freely on racket courts and gymnasiums, ought not to grudge it on museuiims anld 
botanic gardens. 

Mechanics. 
In my own scbool, we have taught mechanics efficiently, that is to say, we have 

passed our classes for the last three years in the Oxford local examinations; with a 
good air-pump, a set of pulleys, models of the force-pump and the coinmon pulmlp, 
and with a diligent ulse during the second year of Newth's Mechanical Philosophy. 
But we lose no opportunities of making boys practically acquainted with machinery, 
from the crane or the watermill of our daily walks, to the steam-engine and the 
spinning jennies of the distant manufactory. He who has not examined machines 
at work, will never understand them clearly or describe them accurately. 

Chemistry. 
For teaching cbemistry a laboratory is absolutely essential: no matter how 

rough a room, so that it be well ventilated, have gas and water laid on, and will 
hold from sixteen to twenty boys. The model which I exhibit, is on the scale of 
2 inches to a foot, and represents a table IO feet long and 3 feet wide; it has 
shelves and compartments for eight boys, with ample space for the master. A table 
of these dimensions can be made by a carpenter for 41.; it can of course be inde- 
finitely extended at the rate of about Ss. to every fresh compartment. The text- 
book may be Roscoe's or Williamson's, and it is absolutely necessary that a large 
black board should be readily accessible to the master. The general laboratory 
stock, including a stove, a still, and a pneumatic trough, with the necessary jars, 
tripods, retorts, and crucibles, will cost less than im l. Each pair of pupils will 
possess between them a set of test tubes, a wash bottle, a spirit lamp, a waste 
bason benieath the table, and twenty-four bottles of test solutions; while each boy 
has his own blowpipe, tripod, pestle and mortar, and three beakers. These will cost 
every pupil from 7s. to Ss.; he will receive the value of his stock from his successor 
when he quits the class, replacing breakage at his own cost. 

Botany. 
The botanical text book is Oliver's Elementary Botany: but the teacher will 

find valuable assistance in Le Maout's Lefons Elementaires de Botanique. An 
excellent modification of Professor Henslow's Schedule is printed by Mr. Babington 
for the use of his Cambridge pupils, and Lindley's Descriptive Botany, price is., 
should be freely used. Every boy must have a small deal board, a lens, and a sharp 
knife. This microscope, including a lens, fixed or moveable, a black glass stage, 
two needles, and a forceps, is made by Mr. Highley, of Green Street, Leicester 
Square, for 6s. The flower trays, of which I show a specimen, should be kept 
constantly in use; their cost is is. 6d. per tray, and the glasses cost 6s. per gross. 
Fitch's Diagrams, designed for the Committee of Council on Education, at the 
price of zl. 9s., are a valuable help to lectures; and for schools which have large 
purses or liberal friends, Dr. Auzoux's models of plants and plant organs, ranging 
in price from 7o frs. to IOO frs., and ten times the size of life, form a luxurious 
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assistance to beginners, which only those who have worn out their eyesight over a 
composite floret or the glumes of a grass can appreciate. 

Physiology. 
The same admirable modellist, whose catalogue I hold in my hand, provides 

every organ necessary for the study of physiology, and his prices ought not to be 
beyond the reach of any prosperous school. In any case a skeleton will be neces- 
sary, costing about 51., and if the Committee of Council were to authorise the 
reproduction of suclh typical physiological cabinets, as from the skilful hands of 
Mr. C. Robertson, of the Oxford Museum, drew admirers in the Exhibition of 1862, 
they would find immediate purchasers in many of our schools. At present teachers 
want skill or leisure to make their own preparations, and they cannot buy them. 

Meteorology and Astronomy. 
A good set of meteorological instruments, including a standard barometer, costs 

from I 51. to 0ol.; but these, with astronomical apparatus, are a costly luxury, and 
may be left out of the list of indispensable necessities. 

Museums. 
I cannot think that any school, professing to teach science systematically, will 

be long without a typical museum. As work proceeds, specimens of all kinds, some 
purchased for demonstration, others given by friends, or collected by the boys, must 
gather and increase, till the class room shelves and cupboards are choked, and a 
special room must be devoted to them. Here will be arranged in one place rocks 
and fossils, in another trays of minerals, in another zoological specimens, in a fourth 
physiological preparations. The driest corner will be given to the herbarium; a 
small scientific library of reference will add to the promise of the future. Every- 
thing not typical will be rigorously excluded; every case will be so carefully 
arranged and so plainly labelled as to tell the history of its contents to the eye of 
the least instructed observer. And it will be hard if a corner of the playground 
cannot be laid out as a botanic garden. 

Botanic Garden. 
In the crowded school premises at Taunton, which we are happily about to 

leave, I have found room for nearly four hundred plants; and at our new school we 
shall riot in ten acres of ground, with pond for water plants and sheltered rockery 
for ferns. 

Teaching Power. 
It remains only to examine the mode of obtaining teaching power; a point which 

presses heavily on many head masters who have themselves no knowledge of science. 
That all head masters should have such knowledge is a fact which, if science is to 
be taught at all, trustees and governing bodies must come to recognise before long; 
and meanwhile every school which teaches science thoroughly, is training skilled 
teachers for a not distant generation. Schools which can give their scientific 
master so high a salary as to command a London B. Science, or a first-class man 
from the older universities, will find no more difficulty than the choice of all maasters 
involves: it is sometimes possible by combining mathematics with physical science 
to tempt a superior man by a sufficient income; and at the worst the ordinary 
Pass B.A. of the London University should make a fairly efficient teacher. But one 
point has struck me forcibly in my own experience: namely, the unexpected value of 
general cultuire in teaching special subjects. The man who knows science admirably 
but knows nothing else prepares boys well for an examination, but his teaching does 
not stick. The man of wider culture and refinement brings fewer pupils up to a 
given mark within a given time: but that which he has taught remains with them: 
they never forget or fall back. I am not sure that I understand the phenomenon, 
but I have noted it repeatedly. 
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Results of Teaching Science. 
I cannot close this paper without one word as to the educational results which 

my own experience has revealed to me. The system brings about this consequence 
first of all, that it leaves no dunces in the school. In a purely classical school, for 
every brilliant scholar there are probably two who make indifferent progress, and 
one who makes no progress at all: and thus a certain proportion of the school, 
habitually disheartened, loses the greatest boon which a school can give, namely, the 
habit and the ambition of intellectual improvement. By giving importanice to 
phvsical and abstract science, the balance is at once reduced: every boy progresses 
in his own subject, some progress in all: no one thinks learning hateful. Secondly, 
the teaching of science makes school work pleasant. The boys' evident enjoyment 
of these lessons rouse the emulation of other masters. It is discovered that the 
teachiing of languages may become as interesting as the teaching of science; the 
maxim of Socrates is realised, that no real instruction can be bestowed on pupils, 
"7rapa rov , apeLdKovros, " by a teacher who does not give them pleasure 1" 
Lastly, the effect on the boy's own development is beyond all dispute. It kindles 
some minds which nothing else could reach at all. It awakes in all minds faculties 
which would otherwise have continued dormant. It changes, to an extent which 
we cannot overestimate, the whole face and character of school life, both to the 
learners and the teachers. It establishes, as matter of experience, what has long 
been urged in theory, that the widest culture is the noblest culture; that univer- 
sality and thoroughness may go together; that the system which confines itself to 
a single branch of human knowledge does not gain, but loses incomparably, by its 
exclusiveness; that observation, imagination, and reasoning, may all be trained 
alike; that the end and aim of the teacher's life must be to teach many things and 
teach them well. 

II-Reduction in Weight of Gold Coin. 

THEF subjoined article upon the Chancellor of the Exchequer's sug- 
gestion, is reprinted from the Timnes:- 

" The Chancellor of the Exchequer has, at the end of the Session, given the 
public a subject to think over between this time and the reassembling of Parlia- 
ment next year. 'All I am anxious to do before we separate,' he said on Friday 
night, is to give to honourable members and the country at large a subject for con- 
sideration.' In other words, Mr. Lowe has, like a schoolmaster, favoured his young 
friends with a holyday task to get up in the vacation. We hope they will under- 
take it, and, we dare say, the indefatigable persons who spend their autumn in the 
Economic Section of the British Association, the pursuit of social science and 
kindred pleasures, will have somethiing to say about the matter; but we fear the 
mass of politicians will return Mr. Lowe his problem just as they received it. He 
encourages us with the soothing declaration that it is very simple; but it does not 
look so. The embarrassing word ' value '-most absurd of economic terms-occurs 
much too often in his exposition, while ' currency,' ' seigniorage,' ' double standard,' 
' balance of exchanges,' and other well known occasions of despair chase one another 
through the columns devoted to the report of his speech. 

" The best way to make Mr. Lowe's desires intelligible, is to plunge at once in 
medias res. At present the brand-new sovereign is a piece of gold weighing 
123z74 grains, and if merchants take uncoined bullion to the Mint they receive 
back exactly the same weight of gold in exchange, but transformed from uncoined 
metal into soveieigns. These are the two facts from which to start. The Mint 
makes no charge for coining, and the weight of the sovereign is I2 3 274 grains, or, 
as it may be expressed otherwise, the Mint receives gold fiom those who bring it, 
and gratuitously returns the same weight of metal to them in stamped pieces, each 
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weighing 1231274 grains. Mr. Lowe proposes that in future the sovereign shall 
weigh 122'274 grains, or, perhaps more accurately, 122-25 grains; but that those 
who wish to have bullion coined into sovereigns shall be compelled to bring, as here- 
tofore, gold at the rate of 1231274. for each pound, the difference of a grain being 
retained by the Mint. Mr. Lowe thus desires to impose a mint,-charge or 
seigniorage, to make it rather less than I per cent., and to levy it by reducing the 
weight of the sovereign, while maintaining the standard weight of the gold to be 
delivered at the Mint in exchange for sovereigns. What are the reasons for advo- 
cating such a change ? In the first place, it is alleged that all other nations enforce 
a seigniorage in coining. This of itself would not greatly affect our judgment, as 
the mere fact that we are singular in pursuing a special course would not materially 
shake our confidence in its wisdom; nay, if it turns out on inquiry that we have 
defied the example of the rest of the world for two hundred years, as we have done 
in this matter of minting, we are apt to think we must be right. But, secondly, if the 
sovereign only weighed Ir224 grains, it would correspond almost exactly with the 
weight of 25 fls. in gold-that is to say, four sovereigns would be absolutely equal to 
five napoleons, and the Imperial Government is, moreover, prepared to issue at tho 
H6tel des Monnaies pieces of gold, new louis d'or, equivalent to 15 frs. The reduc- 
tion in the weight of the sovereign would thus make it and this new French coin 
interchangeable; nay, the napoleon itself would be admissible in our currency as 
equal to I6S., and a great step in advance would have been made towards the 
establishment of an international coinage. We have not, however, yet stated the 
great argument Mr. Lowe relies upon as at least most influencing his own mind- 
that the change would produce an annual saving to the nation. We give away for 
nothing the labour of assaying, partitioning, and stamping the gold which the 
bullion merchants bring to the Mint. It will be readily seen that the cost of this 
labour miglht be exacted from those who wished to have gold coined without running 
the danger attendant on an excessive seigniorage. We doubt, however, whether 
I per cent. is not a charge dangerously exceeding the actual outlay, as it cannot 
-and, indeed, it is allowed that it does not-cost a pound to coin a hundred 
sovereigns; but it may be said that, although it costs the Mint less than this, it 
would probably cost a private coiner more. In effect, the charge recommended by 
Mr. Lowe might probably be safely demanded, and the Exchequer would be relieved 
of the cost of coinage. This is not all.- As we coin for nothing, we coin much 
more bullion than the necessities of commerce require, for while a man wishing to 
export bullion gets it coined simply as a certificate of weight and purity, another 
proportion-and, considering the subject, a large proportion-of our coinage is, for 
other reasons, melted down again almost as soon as it is coined. The standard 
weight of the sovereign is 123-274 grains, but the sovereign remains a legal tender 
as long as it is i22z5 grains in weight, and in spite of all the delicate machinery at 
the Mint, it is impossible to secure an exact equality in the weight of sovereigns 
when issued. It has been authoritatively declared that ' there is reason to believe 
that large masses of new British sovereigns are occasionally treated so as to separate 
out the heavy pieces, and these are disposed of as bullion; while the lighter pieces, 
which may still be all of legal weight, are preserved and put into circulation.' 
Mr. Lowe told the House on Friday that this process of sifting and melting was 
formerly carried on next to the Mint, ' so that the two establishments were side by 
side, one coining money the other melting it down;' but the prejudices of insular 
legislation have driven the manufactory to Brussels. A last reason for imposing a 
seigniorage is, that ever since the outcry against light sovereigns-now more than a 
quarter of a century since-we have taken no pains to insure the full weight of our 
coin, and it has fallen terribly below the standard. Mr. Jevons, who read an 
elaborate paper on the suibject before the Statistical Society last November, and to 
whom the Chancellor of the Exchequer on Friday acknowledged himself indebted 
for calling his attention to it, has shown that about 31 per cent. of the current 
coinage consists of light money, the proportion varying from 22 per cent. at Man- 
hester, to 44 per cent. in the eastern and west midland counties. The cost 
of recoining the currency as it now exists, due to the deficiency of weight of 
sovereigns to be withdrawn, is estimated at 300,0001., irrespective of the expenses 
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of the Mint, which will amount to more than 4o,oool. The seigiiiorage Mr. Lowe 
proposes would reduce the amount of money coined in future, pay the working 
expenses of the Mint, and provide for the replacement of light coin from tinie to 
time; and this last object Mr. Lowe would secure by demonetising coins more than 
eighteen years old, the age it is calculated a coin with proper wear will remain of 
good weight. 

" It rarely happens that all the reasons are on one side, and there are argu- 
ments against the imposition of a seigniorage in the way suggested by the Chan- 
cellor of the Exchequer which induced the International Monetary Commission to 
reject the proposal. What is a pound ? The answer has hitherto been-a piece of 
gold weighing 123-274 grains, and upon this footing contracts have been based. 
Mr. Lowe recommends that it shall weigh only 122V274 grains in future, and it is 
argued that the adoption of the proposal would diminish the obligations of debtors 
and detract from the lawful claims of creditors by I per cent. Mr. Lowe denies 
this conclusion. His reasoning is somewhat refined, and his conclusion, that a gain 
may be secured to the State without a loss to anybody is so paradoxical that the 
argument deserves the title of a financial puzzle much more than the simple devices 
which have been so named. The way in which we understand the Chancellor of the 
Exchequer, following Adam Smith, to put the case, is this-that, although a 
sovereign will weigh but T22 274 grains, no person can buy one except by giving 
1232?74 grains of gold to the Mint for it, and the cost of the production of the 
sovereign remains, therefore, unchanged, although its weight is diminished. Hence 
we may deduce, if we confine our attention to the United Kingdom, that the 
sovereign will maintain an undiminished value in exchange. But how can this 
reasoning be applied when we remember the existence of otner nations ? The 
sovereign is abroad 123-274 grains of gold of certified quality, and its value is 
measured by reference to the demand for pure bullion. The Chancellor of the 
Exchequer and Mr. Jevons suggest a reply. The change in the weight of the 
sovereign will make it a coin in France as much as in England, and, as has been 
pointed out, lays the basis of a universal currency, so that if the reasoning be 
admitted to be sound which declared that the sovereign would maintain its full 
value if the United Kingdom alone were to be regarded, it must be admitted to be 
universally sound, for by United Kingdom is simply meant the sphere of circulation 
of the sovereign as a coin. The result is anomalous, and we might, perhaps with 
advantage, leave it in this condition to excite the speculative faculties of the 
country; but it may nevertheless be as well to suggest a consideration which seems 
to have been omitted. The grain of gold which would be reserved by the Mint out 
of the 123 274 bought for a sovereign would not be lost, but would in due course 
be coined by the Mint itself for the remuneration of the Exchequer, so that the 
number of sovereigns poured upon the world would be increased reciprocally as the 
weight of each diminishes. The purchasing power of each sovereign would be 
diminished precisely as the number added to the circulation would be increased- 
that is, precisely as the weight of each would be diminished. This reasoning 
appears to turn the flank of Mr. Jevons and the Chancellor of the Exchequer, and, 
without following steps any one can trace for himself, it would lead to this result- 
that the future gain to the Exchequer would be felt by the loss of purchasing 
power of the product of the Australian and Californian digger, and in the process 
there would occur that benefit to the debtor and loss to the creditor which has been 
deprecated. We do not, however, press this as an invincible obstacle to the pro. 
posal; on the contrary, we hold it is right that the Aulstralian digger should be 
called upon to pay for the labour hitherto gratuitously added to the commodity he 
produces, and the derangement of the relations of debtor and creditor may possibly, 
as Mr. Jevons suggests, be adjusted as easily as a derangement due to an increase 
of income tax; but it is a necessary addition to the complexity of the problem 
Mr. Lowe has sent forth for autumnal reflection, and we send it forth to fructify in 
the minds of those who care to understand it." 
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III.-Railway Casualties in 1868. 

FROM the Pall Afall Gazette:- 
" The complete official tale of casualties to human life and limb on all the 

railways of the United Kingdom during the twelve months ended with December 
last is 212 killed and 6oo injured. But among the killed 8 suicides are counted, 
for which the railways cannot be deemed responsible-unless, indeed, the 8 unfor- 
tunates were shareholders. Making this deduction we have zo4 deaths. This, 
however is under the mark, but how much under, the return of the Board of Trade 
offers no means of estimating; it tells us only that the statement of ' accidents to 
servants of companies or of contractors cannot be looked upon as complete, as 
many railway companies (not being required by law) do not report to the Board of 
Trade every accident which may have occurred to this class of persons.' Nearly all 
the recorded injuries and about two-thirds of the recorded deaths fall under, with 
reference to the sufferers, two broad and opposite categories-(a) accidents from 
causes over which the sufferers had lno control; and (b) accidents from causes 
originating in the misconduct or carelessness of the sufferers. The other deaths, 
about one-third of the whole, are classed without specific regard to these conditions. 

" Taken synoptically, the results of all *the reported casualties may be thus 
tabulated:- 

Reported Accidents on the Railways of Great Britain and Ireland during 
the Year 1868. 

Number Number Corresponding 
Totals in 1867. 

of of 
Killed. Injured. Killed. Injured. 

a. Causes beyond the control of the sufferers- 
Passengers ..................... ................. 40 519 I9 689 
Servants of companies or of contractors .... 19 47 15 62 

Total of unavoidable casualties as regards 59 566 34 751 
sufferers........................................................ 

b. Causes originating in the misconduct or want 
of caution of sufferers- 

Passengers ..................... ................. 22 6 I7 8 
Servants of companies or of contractors .... 64 18 go 28 

Total of avoidable casualties as regards sufferers 86 24 107 36 

Sufferers by level crossings ............................ 1 4 3 I0 2 
Trespassers. 4I 4 5I 5 
Suicides ................................ 8 - 6 
Miscellaneous ............... ................. 4 3 I 1 

Total not classed with reference to controllable 67 10 68 8 
or uncontrollable causesu. 

Grand total ......................... ZI2 600 209 795 

Of the year's aggregate of casualties (deaths and injuries) three-fourths were 
unavoidable as far as the sufferers themselves were concerned. Only one-eighth 
(86 deaths and 24 injuries) is ascribed to what may be termed causes controllable 
by the sufferers. More trespassers, it will be seen, were killed than passengers 
classed under 'causes beyond the control of the sufferers;' indeed, fully 2o per 



1869.] Emigration, 1868, and Previous Years. 333 

cent. of the deaths arose fiom trespassing on the permanent way. ' Trespasser run 
over and killed' constantly catches the eye as it runs down the list of accidents. 
Level crossings, which in the early days of railroads were not sanctioned by 
Parliament, are very fatal in their consequences, especially to children. Such 
records as the following are constantly recurring:-' A little girl struck by a train 
and killed at an occupation level crossing at Cefn station.' ' Child three years old 
run over and killed whilst playing on the line near Hendrefooyan.' ' A child run 
over at an occupation level crossing between Twickenham andl Teddington stations.' 
This child was not killed on the spot-only had one leg cut off. ' Boy run over 
and killed at a foot level crossing near Twickenham.' ' A little girl rtn over and 
killed at a public carriage road level crossing near Brockenhurst station.' 

"The next victim, we suppose, from the wording of the report, will be classed 
with the ' trespassers.' The accident occurred on the South Eastern line. ' Chilcl 
run over and killed whilst trespassing (playing on the line) at a level crossing near 
Cuxton station.' 

" The extracts just given relate to English or Welsh lines. No similar casual- 
ties to children are reported from Scotland, but from Ireland there is one-' a child 
six years old run over and killed at a private level crossing between Monaghan and 
Glasslough.' The price in human life, to save railway companies the cost of con- 
tinuing the ordinary highways by means of bridges over their lines, was this year 
14 men, women, and children slaughtered on the spot. Of the passengers who lost 
their lives last year by 'train accidents,' 3' perished by the horrible Abergele 
catastrophe. Notwithstanding a considerable variation as between 1867 and 1868 
in the mortality of the three sections into which our synopsis is divided, it is 
curious, on leaving out the suicides, to find how close the totals approximate 
203 deaths in the earlier and 204 deaths in the latter year. 

" Naturally, the public is most concerned to ascertain the circumstances of train 
accidents-casualties to the trains when in actual transit. To passenger and to 
goods trains IOI separate accidents are returned for the year; 43 were collisions, 
causing 37 deaths of passengers and more or less injuring 38 others. Trains 
getting off the rails killed 2 and injured 27 passengers. What is the chance of 
death or of injury to passengers from train accidents ? The mean annual number 
of passengers using the railroads of the United Kingdom during the three years 
ended with 1867 was 27I,390,000; the mean annual deaths, 34a, or one death to 
about every 8,ooo,ooo passengers; the mean annual number of injured was 76I, 
or one to every 356,ooo passengers who started. Train accidents are not inclusive 
of those deaths which happen to passengers from too tardily entering or too hastily 
leaving a carriage in motion-causes fatal to no less than twelve persons during the, 
year. This is the recorded number, but in reality it must be very much higher. 

" Train accidents are summarised in the official paper under some twenty 
different heads, according to the circumstances under which each casualty happened; 
bnt no discrimination is made between ordinary and extraordinary trains-yet 
surely this is a distinction to be kept in view when railway chances are to be 
estimated. Some years ago, Dr. Lardner laid it down as a rule for the guidance of 
travellers that 'special trains, excursion trains, and all other exceptional trains on 
railways are to be avoided, being more unsafe than the ordinary and regular trains.' 
It is quite within the power and ought to be within the province of the Board of 
Trade to let the public know whether more recent facts weaken or strengthen the 
warning which Lardner gave fourteen or fifteen years since." 

IV. -Emigration, 1868, and Previous Years. 

FROM the Canadian News of the 5th AugLst last:- 
" The twenty-ninth general report of the Emigration Commissioners for the 

year ending 30th April, 1869, has just been issued, showing the progress of 
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emigration from 1815 to the end of 1868, the number and description of emigrants 
in 1868, and the ports from which and to which they sailed. The result is that 
while the average emigration during the fifty-four years from 1815 to 1868 
inclusive has been I 20,345 a-year, and during the ten years ending with 1868 
170,I50 a-year, the emigration in 1868 was I96,325. The emigration in 1867 
having been 195,953, the increase during the year was only 372. 

" But the following table will show that since 1863 the real emigration from 
the United Kinigdom has been rapidly falling off, and that its apparent magnitude 
has been kept up by the great increase in the number of foreigners who now 
emigrate through the United Kingdom. The numbers have been:- 

Emigration, 1863-68. 

Year. English. Scotch. Irish. Foreigners. Distingiished. Toeal. 

1863 ..... 61,243 15,230 I I 6,3 91 7,833 23,061 223,758 
'64 ..... 56,618 15,035 1 I5,428 16,942 4,877 2o8,900 
'65 ..... 61,345 12,870 i0o,676 28,6ig 6,291 2og,80o 

1866 ..... 58,856 12,307 98,89o 26,69 I 8,138 204,8 8 2 
'67 ..... 55,494 12,866 88,622 31,193 7,778 I95,953 
'68 ..... 58,268 14,954 64,965 51,956 6,182 I96,325 

"It will be seen that the foreigners, who in 1863 formed only 3 per cent. of 
the whole emigration, amounted in 1868 to more than 26 per cent. These 
foreigners consist principally of Germans, Swedes, Danes, &c., who are brought 
from German and Dutch ports to Hull, and thence carried by raih-oad to Liver- 
pool, where they embark for the St. Lawrence or New York. Their general desti- 
nation is the Western States of the Union, where they have formed populous settle- 
ments. During the past two years they lhave been healthy, but it was among 
them that the cholera broke out in 1866, and they were the principal victims of it 
both at Liverpool and at sea. 

" Another striking feature in the emigration is the large decrease, both abso- 
lutely and relatively, in the number of Irish emigrants. Excluding foreign 
emigrants and those whose origin is not stated, the result during the last six years 
is as follows: 

Year. ef Emigrants. Number of Irish. Percentage of Irish. 

1863 ............... 192,864 II6,39I 60o34 
'64 . .......... 187,081 I I 5,428 6I*69 
'65 . .174,891 i0o,676 57 56 

1866 . . 170,053 98,890 58.i5 
'67............... 156,982 88,6zz 56-45 
'68 . ...... 138,187 64,965 470O2 

" As the remittances from America, both in the shape of prepaid passages and 
mioney, amounted in 1868 to 530,5641., or nearly as much as in 1867, and much 
more than in the preceding six years, it may be taken for granted that the decrease 
in the number of emigrants did not arise from want of means to pay passages. It 
more probably arose from the gradual improvement in the condition of the people, 
which the large emigration of previous years could scarcely fail to effect. Of the 
whole number of emigrants 155,532, or 79`22 per cent., and of the Irish 57,662, or 
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8843 per cent., went to the United States. This is a rather smaller proportion than 
in 1867, but larger than in 1866 and preceding years. The Irish who proceeded 
to other places than the United States were 7,303. Of these, 3,692 went to 
British North America of whom a portion would no doubt eventually find their 
way to the States. The whole number of emigrants to the United States and 
British North America amounted to 176,594-of whom 164,513, or 931I6 per 
cent., went in steam vessels, and only Iz,o8I in sailing ships. The proportion of 
the emigrants to America who go in steamers has increased every year-in 1863 it 
was 45 per cent., but it has gradually increased to 93 per cent. in 1868. The 
comparative shortness of the voyage and the better accommodation in these vessels 
give them an undeniable advantage as compared with sailing vessels; but as the 
price of passage is from 30 to 50 per cent. more than in sailing vessels, the general 
resort to them shows that the emigrants are not in extreme poverty. The remit- 
tances from America, before referred to, prevent that. The total remittances, it 
will be seen, in the twenty-one years from 1848 to 1868 inclusive, amounts to 
14,967,5681., btit the commissioners repeat that this return isi unavoidably imper- 
fect, and that the sums actually sent home aro probably much larger. 

" The emigration to Australia and New Zealand comprised 12,8o9 persons, 
being I,657 less than in 1867, and the smallest emigration since 1847. The aver- 
age emigration of the twenty years between 1848 and 1867 inclusive was 40,717; 
the greatest number being in 1852, when no less then 87,88i emigrants proceeded 
to those colonies; the smallest in 1867, when the number was only I4,466. Of 
the emigrants of 1852 and the succeeding years, a large portion were selected and 
sent out by the commissioners. 

" The number of persons who left this country during the year 1868 for the 
Dominion of Canada, was 2I,0o4, of whom 20,8i0 went to the St. Lawrence, 
I91 to New Brunswick, and 23 to Nova Scotia. Small as this number appears, 
compared with the number that go to the United States, it is larger than the 
emigration of any year since 1854. The emigration to British North .America, 
during the thirteen years from 1855 to 1867 inclusive has on an average been only 
I 3,963 a-year, while the average of the emigration to the United States during the 
same period has been Iog,964 a-year. A certain number no doubt find their way 
to Canada from the United States, but it has been generally calculated that at least 
as many find their way to the States from Canada. This is especially the case with 
Swedish and Norwegian emigrants, who in former years have proceeded in con- 
siderable numbers to the St. Lawrence on their way to the Western States of the 
Union." 

V.-The English and the French Post Offices. 

FROM the Pall Mfall Gazette:- 
" Just at present, when an important postal reform is under the consideration 

of the authorities at St. Martin's le Grand, it may be interesting to compare the 
leading characteristics of the French and English post offices. In both countries 
an annual report of the actual position of the post office is drawn up and published 
by its chiefs. At the very outset we are struck by a radical difference in the con- 
ception of the duties of a post office in the two countries. With us the necessity 
of making it a source of revenue is paramount. But our French neighbours (and 
in this they again are outdone by the Belgians) hold that their first duty is to 
convey letters as cheaply and as quickly as their means allow. In France, as a 
matter of fact as well as of principle, every letter is delivered by an agent of the 
administration to the person to whom it is addressed. No villages are thought 
too insignificant to require their regular delivery, no cottage is too remote to receive 
its daily (if necessary) visit from the postman. In England, and more especially 
in Wales and Scotland, the case, as we know, is quite the reverse. It does not pay 
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the post office to send occasional letters to every village, or regular letters to each 
out-of-the-way country house, and the result is that they have to be fetched at the 
receiver's expense. It has been the object of the French Government to reduce 
from time to time its rates of postage, especially for the interior of the empire; 
and its efforts have, as might be naturally expected, met with an appreciative 
response on the part of the public. A comparison between the net results of the 
English and French post offices will show that in both countries under different 
systems the results arrived at are in a great degree similar. The cost of the 
carriage of mails by sea as well as land is included in both cases, and a reference to 
the second table, where these charges are separately stated, will show how greatly 
the large subventions given by the French Goverment to their mail-packet com- 
panies have reduced the net profits of their post office. 

Total Receipts and Expenses of Post Ogice. 

Receipts. Expenses. Net Revenue. 

a. Great Britain- ? ? ? 
1865 ........................ 4,423,608 2,941,086 1,482,522 

66 .4,599,667 3,201,681 1,397,986 
'67 .4,668,214 3,246,850 1,421,364 

b. France- 
1865 ........................ 3,149,088 2,321,500 E27,588 
'6 .3,274,141 2,480,975 793,I66 
'67 ........................ 3,459,534 2,488,556 970,97,8 

"In comparing these figures it should be borne in mind that whilst in this 
country more than i2o,oool. per annum, received by the Inland Revenue on 
account of impressed newspaper stamps, appears under the head of postal revenue, 
the French post office has to deliver gratis to each subscriber three newspapers, 
viz.:-Le Bulletin des Lois, Le Moniteur des Communes, and Le Bulletin des 
Arrerts de la Cour de Cassation, and whilst the whole of the receipts for insurance, 
&c., of letters is in England carried to the post office account, the droit de timbre 
-rising from 2o,oool. in I866 to z4,oool. in I868-is in France credited in the 
budget of l'Administration de l'Enregistrement et des Domaines. 

" But to return to the cost of the packet services of the two countries. The 
amounts are: 

England. France. 

?e ? 
1865 .825,185 8 I 3,400 
'66 .845,365 949,504 
'6. 809,609 954,188 

" Not long since this country carried all the ocean-going mails of Europe, but 
of late years, and especially since 1864, the French have discovered the advantages 
of competition, whilst Germany and Beigium have not been slow in following up 
the lead set by France; so that we are now in fair way to see at least the con- 
tinental ocean service wholly in our neighbours' hands. 

" By the preceding tables it will be seen that the post office is as sensitive to 
the convulsions of trade as any other branch of the revenue, but this reaction is 
not apparent when we come to look at the actual numbers of letters, &c., passing 
through the post, and in both countries the results of the crisis are shown in the 
increased expenditure thrown upon the departments in the year 1866. If we 
attempt to measure the intellectual activity or commercial enterprise of a country 
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by the amount of correspondence carried on by its inhabitants, we shall find enough 
in the post office statistics to strengthen us in our preconceived notions. Any one 
acquainted, however slightly, with the habits of either Frenchmen or Englishmen, 
would have little hesitation in crediting the latter with the largest number of 
letters written and received ; but no one who did not know the keen interest which 
Frenchmen take in their newspapers would guess that three times as many of these 
latter pass through the post in France as in England. Of course the number of 
newspapers passing through the post office is no exact criterion of their circulation 
throughout the country, and although France can point to no ubiquitous newsagents 
like Messrs. Smith, yet they are not withont imitators. And Lord Hartington's 
implied argument that England was the only country where a threepenny or a 
penny newspaper was to be purchased at a railway station at its published price 
was altogether beside the mark, and calculated to mislead. 

Circulation of Letters, &c. 

1865. 1866. 1867. 

United Eingdom- 
Total letters delivered ........ 720,467,007 750,000,000 774,831,000 
Books, newspapers, &c . 98,538,882 101,784,I85 102,273,301 
Registered letters .1,800,982 I,95,5I4I 1,964,980 
Returned ,, _ 3,60o,995 3,618,888 

France- 
Total letters delivered 317,280,954 327,541,394 346,403,990 
Books, newspapers .. 275,285,920 290,091,680 306,195,880 
Lettres chargees . . 3,774,159 4,oI6,199 4,386,320 
Returned letters (lettres 1 2 tombees en rebut) ........ 2,353,596 ,904,609 2,066,688 

"From the foregoing table it will be seen that Mr. Graves's calculations are 
substanitially correct, and that the ratio of letters and newspapers or book-packets 
to the population is as follows: 

Newspapers, Letters to 
Book Packets, &c. each Person. 

'United Kingdom, ............ 28 2 3'77 
France ............... 11 89 9g09 

"It would also appear that as a rule the French are either less careful in 
addressing their letters than our fellow-countrymen, or else they shift their abodes 
more frequently; the number of letters missent being I in 173 in France, against 
I in 236 in England. It is, however, only right to add that in both countries 
only a very small proportion of these returned letters fail either to reach the 
intended recipient or to be returned to the writer. 

" There is one other curious point of difference between the French and 
English systems which is worthy of note. With us it is generally supposed that a 
letter once posted becomes the property of the person to whom it is addressed, the 
post office acting as trustee only in the matter. In France every letter becomes, 
from the moment of posting until it reaches its destination, the property of the 
Government. The practical benefit gained from the French arrangement is that a 
writer may, if necessary, correct the address of a letter after it has been posted ; 
and under certain conditions, may, if he wishes, actually have his letter returned to 
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him. Furthermore, the French post office acknowledges its responsibility for 
registered letters which may miscarry through the fault of its employe's, and during 
the year 1868 paid-indemnities to correspondents to the amount of 17,300 frs. 

" It may readily be supposed, in the absence of any statistics afforded by our 
post office, that the minimum charge of 3d. for each money order-uo matter how 
small the amount-is a serious bar to the transmission of small sums through the 
post. The French post office is far more liberal on this point, and has established a 
system based on an actual percentage on the value of the order (mandat). Besides 
this all sums of less than Io frs. are free of the droit de timbre. It is to be 
regretted that the report of our post office gives no return of the actual number of 
money orders issued, or of the proportion borne by the smaller envois to the larger. 

Money Orders. 

Amount Received Value of 
for 

Money Orders. Orders Issued. 

a. Great Britain- ? ? 
1865 .................. 157,113 I 5,257,385 
'66 .................. 166,430 I6,I07,999 
'67 .................. 172,085 I 6,463,48 7 

b. France- 
1865 .................. 64,048 4,906,257 

'66 .................. 74,104 5,3 5 I,41 
'67 .................. 81,599 5,84O, I 99 

"The average value of eaclh order issued by the French office during 1867 was 
29 frs. 22 C., slightly lower than the average of the preceding year, but a fraction 
higher than that for 1865. It should not be forgotten that the system of sending 
sums of money by checks in France is far less common than with us; but, on the 
other hand, bankers' and other bills are freely used for the transmission of moneyy, 
and the large circulation of these may be gathered by the very large proportion of 
lettres clharge'e to ordinary letters, as shown in Table III. 

" We have thus briefly summed the various points of contrast between our 
postal system aind that of our neighbours; but, before concluding, we feel bound 
to express our surprise at some of the avowals made by members of the present 
and late Government in a recent debate. How does it happen that it is so much 
cheaper to send a paper from Palermo to Aberdeen than from the House of Com- 
mons to the Strand ? Either the foreign rates for newspapers and book-packets 
are remunerative or they are not. If they are, it must follow that the profit is 
greater in carrying a paper for short than for a long distance; if they are not, 
what becomes of the theory that the post office is a revenue department ? What, 
too, for the sake of argument, would prevent a company from collecting all the 
circulars, newspapers, &c., in the kingdom, shipping them to France or Belgium, 
and posting them there ? The post office, under existing conventions, would be 
bound to deliver them, and its revenue would not, we imagine, suffer. We know 
too, perfectly well, that it costs us twice as much to send a paper from London to 
Palermo as it does to send the same paper back to England. And this inequality 
is the more striking when we take into consideration the fact that, whereas foreign 
post offices admit nearly all printed matter at newpaper rates, we only accord this 
privilege to such as are registered for transmission abroad. Thus it may happen 
that the same packet which is sent from the Continent to England for a halfpenny 
cannot be returned for less than fourpence. In the face of sueh anomalies can our 
postal treaties be called reciprocal ?' 
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